Gramicidin S and dodecylamine induce leakage and fusion of membranes at micromolar concentrations.
The effect of the antibiotic gramicidin S and the synthetic cationic amphipath dodecylamine on membranes was studied with large unilamellar vesicles containing phosphatidylcholine and varying concentrations of cardiolipin. Fusion of vesicles composed of equal amounts of the two phospholipids occurred with both drugs at concentrations lower than 10 microM. Fusion was accompanied by leakage of the contents, while higher drug concentrations caused complete loss of vesicle contents. Drug concentrations at least one order of magnitude lower were needed to induce leakage from vesicles containing only phosphatidylcholine. Under these conditions, contents leakage occurred with no measurable aggregation or membrane intermixing. On the other hand, much higher concentrations of both drugs were required to induce leakage from vesicles containing predominantly cardiolipin. Release of contents occurred upon aggregation of the vesicles and collapse of the vesicular organization, as well as formation of paracrystalline structure when dodecylamine was employed or amorphous material when gramicidin A was used. In contradistinction to other model systems, phosphatidylcholine was needed for fusion induced by the cationic amphipaths, and its presence reduced the threshold concentration of the drugs needed to induce leakage of the contents. The similar effects of the two drugs on membranes imply that, at least in these model membranes, the relevant feature of both drugs is only their amphiphatic nature.